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DETAILED ACTION 
Specification 

1. The disclosure is objected to because of the following informalities: The 
specification needs to open with a statement stating this application is a continuation of 
PCT IB03/06195 filed on 12/26/2003. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

2. Claims 9, 1 1, and 15 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

3. In claim 9, there is no antecedent basis for "the gas cylinders". It appears that 
claim 9 should depend from claim 8. 

4. In claim 11, there is no antecedent basis for "the calibrated gas cylinders". It 
appears ^that claim 1 1 should depend from claim 7. 

5. Claim 15 fails to further limit claim 1 because it consist entirely of an optional 
limitation. Because claim 15 doesn't require a database access system be actually 
provided, it doesn't further limit claim 1 when such a system is not being provided. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-4, 6, 12, and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Patel et al (USP 6,120,664) in view of Bannister et al (USP 4,193,857), 
Croset et al (USP 4,364,226), and Mallebrein et al (USP 5,255,554). 

8. Claims 1-4, 6, 12, and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Patel et al (USP 6,120,664) in view of Bannister et al (USP 4,193,857), 
Croset et al (USP 4,364,226), and Mallebrein et al (USP 5,255,554). 

9. Patel discloses a system for characterization and calibration of gas sensors 
comprising a furnace 28 attached to a gas selection mechanism 44 where the furnace is 
provided with the gas sensor 32 to be characterized and a temperature sensor 34. See fig. 
4 and 6 and col. 5, 11. 1-57. Because Patel discloses that the gas selection mechanism is 
for delivering calibration gas (col. 6, 11. 38-45), it inherently constitutes a predetermined 
quantity of gas to be detected. Patel further discloses that the signals for the gas sensor 
and temperature sensor are sent to a signal conditioning electronics with the eventual 
output going to a display unit. See col. 5, 1. 66 through col. 6, 1. 15. Patel does not 
explicitly recite the use of a furnace that is a muffle furnace. However, Bannister teaches 
that muffle furnaces find utility in the gas sensing art for testing the sensor components. 
See col. 8, 11. 35-38. Because muffle furnaces are already conventional in the art, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
being made to utilize the teaching of Bannister for the system of Patel to achieve the 
predictable result of providing a suitable heating mechanism for the sensor. Patel also 
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does not explicitly recite the use of a micro converter through a buffer and offset 
amplifier mechanism. However, it is conventional in the art to buffer and offset a sensor 
output before sending a sensor signal to a micro converter. In particular, the use of a 
buffer mechanism is demonstrated by Croset where a sensor output is placed through a 
module 9 in order to match the impedance to the eventual sensor circuitry. See col. 5, 11. 
35-52. With respect to the use of offset amplifiers, Mallebrein teaches that Nernst 
voltage signals from oxygen sensors (like those of Patel) need to have an offset applied 
such that the voltages from the oxygen sensor match the input range for the analog-to- 
digital converter (ADC) (i.e. sensor signals can have negative voltages but ADCs operate 
with voltages above 0V). See col. 1, 11. 20-41, col. 2, 11. 32-50 and col. 3, 1. 63 through 
col. 4, 1. 7. The ADC of Mallebrein would also read on the defined micro converter of 
the claims and Would prepare the analog sensor signal into digital signal appropriate for 
computer control. It would have been obvious to one of ordinary skill in the art at the 
time the invention was being made to utilize the buffer mechanism of Croset and the 
offset mechanism of Mallebrein for the system of Patel and Bannister to ensure the sensor 
signal is both impedance matched to the sensor circuitry and that the voltage are matched 
to an effective input range of any downstream micro converters (e.g ADCs). 

10. With respect to the furnace maintaining a predetermined value, see Patel, col. 6, 

11. 29-33. 

1 1 . With respect to the use of an oxygen or lambda sensors, see col. 6, 11. 16-28. 
Lambda sensors are Nernst sensors. 

12. With respect to the predetermined gas being oxygen, because Patel is an oxygen 
sensor (col. 6, 11. 16-28), oxygen is the obvious choice of calibration gas. 
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13. With respect to the micro converter converting the sensor and temperature signals 
to digital values, Mallebrein already set forth the use of an ADC for converting the sensor 
signal. With respect to also converting the temperature measurement, because Patel 
already teaches measuring the temperature and evidences that the sensor signal is 
temperature dependent (see col. 5, 1. 66 through col. 6, 1. 28), it would have been obvious 
to also utilize the micro converter to also convert the analog temperature measurements 
(i.e. a thermocouple voltage) into computer readable (i.e. digital) signals. 

14. With respect to the presence of a database access system, this limitation is 
optional and doesn't further define claim 1 (see 1 12 rejection above). 

15. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Patel in 
view of Bannister, Croset, and Mallebrein as applied to claim 1 above, and further in 
view of applicant's admitted prior art. 

16. The references set forth all the limitations of the claim, but did not explicitly 
recite the use of a Bosch sensor. However, applicant admitted in the background of the 
invention that Bosch already had a specially made sensor for combustion systems. See p. 
2, 11. 28 and 29 of the specification. Because Patel does not establish any criticality 
concerning the particulars of the make or model of the oxygen sensor utilized for its 
analyzer, it would have been obvious to one of ordinary skill in the art at the time the 
invention was being made to utilize the known sensor from Bosch for the system of Patel 
in view of Bannister, Croset, and Mallebrein to achieve the predictable result of 
providing a suitable measure of oxygen content of the analyzed gas. 
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1.7. Claims 7-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Patel 
in view of Bannister, Croset, and Mallebrein as applied to claims 1 and 6 above, and 
further in view of Hayashi et al (USP 4,046,158). 

18. The references set forth all the limitations of the claims, but did not explicitly set 
forth the presence of a plurality of gas cylinders containing a predetermined quantity of 
calibration gas. Hayashi teaches that it is old in the art to perform gas calibrations 
utilizing a plurality of different gases concentrations from a plurality of different gas 
cylinders so as to be able to generate a calibration curve for a given gas analysis. See col. 
1, 11. 4-13. It would have been obvious to one of ordinary skill in the art at the time the 
invention was being made to utilize a plurality of different concentrations of calibration 
gas derived from a plurality of different gas cylinders as taught by Hayashi for the system 
of Patel, Bannister, Croset, and Mallebrein so that the sensor performance can be checked 
over a wider range of gas concentrations. With respect to the presence of a control 
mechanism for controlling the amount of air being supplied, Hayashi also teaches the 
presence of valves 9 and regulators 8 for controlling the gas being supplied. 

19. With respect to the presence of 6 cylinders having the specified gas 
concentrations, finding the desired number and range of cylinders for affecting the 
desired calibration requires only routine skill in the art. In particular, because an oxygen 
sensor will see anywhere from 0% (oxygen concentration in a rich atmosphere) to 21% 
(atmospheric oxygen concentration) with the sensor seeing lower than atmospheric 
concentrations while monitoring combustion products (i.e. the oxygen would be 
consumed), the use of 0, 2, 4, 6, 8, and 10% oxygen would have been obvious choices of 
concentrations to choose. 
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20. With respect to the use of solenoid valves, actuators for the solenoids, or 
rotameters, these are both conventional devices found on gas lines and the use of these 
would have only required routine skill in the art. 

21 . Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Patel in 
view of Bannister, Croset, and Mallebrein as applied to claim 1 above, and further in 
view of Cain et al (USP 6,492,601). 

22. The references set forth all the limitations of the claims, but did not explicitly 
recite the use of an AduC812 microconverter. Cain teaches that such a micro converter 
was already known in the art for sensor operations. See col. 5, 11. 50-59. It would have 
been obvious to one of ordinary skill in the art at the time the invention was being made 
to utilize the teaching of Cain for the system of Patel, Bannister, Croset, and Mallebrein 
because the substitution of one known micro converter for another requires only routine 
skill in the art. 

23. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Patel in 
view of Bannister, Croset, Mallebrein as applied to claim 1 above, and further in view of 
Jackson (USP 4,307,601). 

24. The references set forth all the limitations of the claims, but did not explicitly 
recite the use of a 7-segment LED display. Jackson teaches in an alternate calibration 
device that 7-segment LED displays 136 provide a means for providing a readout of the 
calibration data. See fig. 4 and col. 1 1, 11. 4-15. It would have been obvious to one of 
ordinary skill in the art at the time the invention was being made to utilize the teaching of 
Jackson for the system of Patel, Bannister, Croset, and Mallebrein so that the measured 
numbers can be appropriately displayed for the calibration of the instrument. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kaj Olsen whose telephone number is (571) 272-1344. 
The examiner can normally be reached on Monday through Friday from 8:00 A.M. to 
4:30 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen, can be reached on 571-272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
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